In this paper, preliminary studies on the chemical characterization of Phthirusa adunca Meyer essential oil, obtained by hydrodistillation, is presented. The separation of the components was performed by GC-MS. Twenty-three compounds (94.5% of the sample) were identified of which the three major ones (76% of the sample) were β-phellandrene (38.1%), germacrene D (26.8%) and β-pinene (11.5%). The essential oil showed a broad spectrum of activity against Salmonella Typhi CDC 57 (100  g/mL), Staphylococcus aureus ATCC 25923 (200  g/mL), Enterococcus faecalis ATCC 29212 (250  g/mL), Escherichia coli ATCC 25922 y Klebsiella pneumoniae ATCC 23357 (500  g/mL). This is the first report on the composition and activity of the essential oil of this species.
Loranthaceae family comprises intertropical plants, hemiparasite on different species. It is composed for more than one thousand species. The main characteristic of this family is the conexion with xilematic vases of the host from which obtain water and nutrients but with a life cycle independent of the host. They possess unisex flowers, berry fruits and seeds protected for sticky substances [1, 2] .
Several references relate the ethnobotanical use of plants of the genus Phthirusa. Among them, P. pyrifolia (HBK) Eichl is used for stomach burning relief and bone fractures [3] [4] [5] . From P. pyrifolia a leaf lectin (PpyLL) with antimicrobial activity have been isolated [6] . The protector effect on gastric lesions induced by ethanol at 1 g/Kg weigh on rats have been reported [7] as well as its effect on the inhibition of fatty acid synthase and reduction of weight on rats [8] .
Phthirusa adunca G. (Meyer) Maguire, known in Venezuela as guatepajarito, grows on a variety of shrubs and trees as well on rocky substrates [9] . Several of its physiological characteristics structure of their haustorium will depend on its host. It is used in Peru for delivery and fracture bone treatment [10] . In the current report the chemical composition of the essential oil of P. adunca collected in Venezuela and its antibacterial activity by the agar diffusion method on international reference bacteria is shown. Leaves of P. adunca were hydrodistilled yielding 0.8% of essential oil. Analysis of this by GC-MS allowed the identification of Twenty-three compounds which are listed in Table 1 (94.5% of the sample). However, 76% of the sample is represented by three compounds: βphellandrene (38.1%), germacrene D (26.8%) and β-pinene (11.5%). These results are preliminary, and further study to characterize this essential oil is necessary. The essential oil showed a weak antimicrobial activity, as shown in Even thought the presence of β-phellandrene as the major compound of an essential oil has not been associated with good antimicrobial activity [11] , the presence of germacrene D in the oils seems to be responsible for some antimicrobial activity [12] . Therefore the mix of the components in the oils seems to have a potential effect on the activity. 
Isolation of the essential oil:
Fresh leaves (1000 g) were cut into small pieces and subjected to hydrodistillation for 3 h using a Clevenger-type apparatus. The oil (0.8% yield) was dried over anhydrous sodium sulfate and stored at 4ºC 13.
Gas chromatography: GC analyses were performed using a Perkin-Elmer AutoSystem gas chromatograph equipped with a flame ionization detector and data handling system. A 5% phenylmethyl polysiloxane fused-silica column (AT-5, Alltech Associates Inc., Deerfield, IL), 60 m x 0.25 mm, film thickness 0.25 m, was used. The initial oven temperature was 60°C; it was then heated to 260°C at 4°C/min, and the final temperature maintained for 20 min. The injector and detector temperatures were 200°C and 250°C, respectively. The carrier gas was helium at 1.0 mL/min. The sample (1μL) was injected using a Hewlett-Packard ALS injector with a split ratio of 50:1. Retention indices were calculated relative to C 8 -C 24 n-alkanes, and compared with values reported in the literature 14.
Gas chromatography-mass spectrometry: GC-MS analyses were carried out on a Model 5973 Hewlett-Packard GC-MS system fitted with a HP-5MS fused silica column (30 m x 0.25 mm i.d., film thickness 0.25 m, Hewlett-Packard). The oven temperature program was the same as that used for the HP-5 column for GC analysis; the transfer line temperature was programmed from 150ºC to 280ºC; source temperature, 230ºC; quadrupole temperature, 150ºC; carrier gas, helium, adjusted to a linear velocity of 34 cm/s; ionization energy, 70 eV; scan range, 40:500 amu; 3.9 scans/s. The sample was diluted with diethyl ether (20μL in 1 mL) and 1μL was injected using a Hewlett-Packard ALS injector with a split ratio of 50:1. The identity of the oil components was established from their GC retention indices, by comparison of their MS spectra with those of standard compounds available in the laboratory, and by a library search (Nist, 05) 14-16.
Microbiological analysis
Bacterial strains: Staphylococcus aureus (ATCC 25923), Enterococcus faecalis (ATCC 29212), Escherichia coli (ATCC 25922), Klebsiella pneumoniae (ATCC 23357), Salmonella Typhi (CDC 57) and Pseudomonas aeruginosa (ATCC 27853) were used in this study.
Antimicrobial method: The antimicrobial activity was tested according to the disc diffusion assay described by Velasco et al. 17. The strains were maintained in agar conservation at room temperature. Every bacterial inoculum (2.5 mL) was incubated in Mueller-Hinton broth at 37ºC for 18 h. The bacterial inoculum was diluted in sterile 0.85% saline to obtain a turbidity visually comparable to that of a McFarland Nº 0.5 standard (10 6-8 CFU/mL). Every inoculum was spread over plates containing Mueller-Hinton agar and a paper filter disc (6 mm) saturated with 10 μL of essential oil. The plates were left for 30 min at room temperature and then incubated at 37ºC for 24 h. The inhibitory zone around the disc was measured and expressed in mm. A positive control was also assayed to check the sensitivity of the tested organisms using the following antibiotics: Erythromycin® (15 μg), Vancomycin® (30 μg), Sulbactam-Ampicillin® (10 μg/10 μg), Aztreonam® (30 μg), Ciprofloxacina® (30 μg), Ceftazidime® (30 μg) ( Table 2 ).
The minimum inhibitory concentration (MIC) was determined only with microorganisms that displayed Essential oil of Phthirusa adunca Natural Product Communications Vol. 6 (7) 2011 1053 inhibitory zones. MIC was determined by dilution of the essential oil in dimethylsulfoxide (DMSO), pipetting 10 μL of each dilution onto a filter paper disc. Dilutions of the oil within a concentration range of 10-600 μg/mL were also carried out. MIC was defined as the lowest concentration that inhibited the visible bacterial growth 18. A negative control was also included in the test using a filter paper disc saturated with DMSO to check possible activity of this solvent against the bacteria assayed. The experiments were repeated at least twice.
